Dioxonaphthalimidazopyridine derivatives such as naphth- [2',3':4,5] imidazo[1,2-a]pyridine-6,11-dione and 9-methylnaphth[1',2':4,5]imidazo[1,2-a]pyridine-5,6-dione are interesting chemical entities both as a chromophoric 1 and a pharmacological agent for treating diseases related to venous insufficiency and/or inflammatory edema. 2 Most of the early methods developed for their synthesis are reactions of 2-chloro-3-hydroxy-, 2-chloro-3-ethoxy-and 2-chloro-3-acetoxy-1,4-naphthoquinones with 2-aminopyridines, 3 thermolysis of 3-azido-2-chloro-1,4-naphthoquinone in excess of pyridine 1 and condensation reaction of 2,3-dichloro-1,4-naphthoquinones with 2-aminopyridine using phase transfer catalyst. 4 Recently, Pérez-Pérez and co-workers reported 5 that the reactions of 6-amino-1-benzyluracil 1 with N-bromosuccinimide (NBS) in pyridine at 80 ºC afforded 6-amino-1-benzyl-5-bromouracil 2 and 1-benzyl-1H,3H-pyrido[2,1-f]purine-2,4-dione 4 via intermediate dibromo compound 3 (Scheme 1). With their results in mind, we tried to apply this methodology to the synthesis of naphth[2',3':4,5]imidazo-[1,2-a]pyridine-6,11-diones 10 by the reaction of 2-amino-3-chloro-1,4-naphthoquinone 5 with NBS followed by in situ reaction with pyridine derivatives.
The known 2-amino-3-chloro-1,4-naphthoquinone 5 was easily prepared by the reaction of 2,3-dichloro-1,4-naphthoquinone with ammonim hydroxide. 6 The reaction of 5 with 2 equivalents of NBS in acetonitrile at room temperature for 10 minutes followed by in situ reaction with 5 equivalents of pyridine at reflux for 2 hours led to 55% yield of naphth-[2',3':4,5]imidazo[1,2-a]pyridine-6,11-dione together with 15% of unreacted 2-amino-3-chloro-1,4-naphthoquinone. Attempts were made to extend this reaction to other pyridines such as γ-picoline, ethyl isonicotinate, 4-t-butylpyridine, 4-pyridinecarboxaldehyde and isoquinoline (Table 1) . Introducing excess of NBS (3 equivalents) and pyridine (10 equivalents) to improve the product yield was not successful.
A plausible mechanism for the transformation of 5 into 10 is shown in the Scheme 2. 5 The reaction supposed to be initiated by bromination of 5 with NBS to give dihalo compound 6. 7 The second step should involve the nucleophilic substitution of bromine atom by pyridine to generate Structural elucidation of 10 was accomplished on the basis of spectral data reported in the literature. 1 In the mass spectra of 10, the molecular ions (base peak) are observed. The successive lose of carbon monoxide molecules from the molecular ion is suggestive of the presence of two carbonyl groups as part of ring structure and their IR spectra show two carbonyl absorptions.
In summary, an efficient synthesis of naphth[2',3':4,5]-imidazo[1,2-a]pyridine-6,11-diones has been performed by the reaction of 2-amino-3-chloro-1,4-naphthoquinone with NBS in the presence of pyridine derivatives.
Experimental Section
All reagents and solvents were reagent grade or were purified by standard methods before use. Silica gel 60 (70-230 mesh ASTM) used for column chromatography was supplied by E. Merck. Analytical thin layer chromatography was perfomed on silica gel with fluorescent indicator coated on aluminium sheets. Melting points were taken using an Electrothermal melting point apparatus and are uncorrected. Microanalyses were obtained using a Carlo Erba EA 1180 element analyzer. Mass spectra were obtained using a ThermoQuest Polaris Q mass spectrometer operating at 70 eV. Infrared spectra were recorded on a Nicolet Magna 550 FTIR spectrometer. The 1 H NMR spectra were measured on a Gemini 300 spectrometer. All chemical shifts are reported in parts per million (δ) relative to tetramethylsilane.
The 2-amino-3-chloro-1,4-naphthoquinone 5 was prepared following the literature procedure. To a solution of 2-amino-3-chloro-1,4-naphthoquinone (5, 1.03 g, 5 mmol) in 40 mL of dry acetonitrile was added NBS (1.78 g, 10 mmol). The mixture was stirred at r.t. for 10 min., the corresponding pyridine (25 mmol) was added, and the resulting mixture was heated at reflux for the time indicated in Table 1 . After cooling to room temperature the solvent was removed on a rotavapor and the residue was partitioned between aqueous 10% HCl solution and dichloromethane. The dichloromethane layer was washed with water and the solvent was removed after drying over MgSO 4 , and the residue was chromatographed on silica gel column and eluted with hexane-EtOAc 4 : 1 to give 10 and the recovered starting material 5. The yields of 10a-10f are listed in Table 1 . 
